Introduction: Mastalgia is the most common benign breast disorder during the fertility period of women. So far a wide range of natural or complementary medicines is used to cure mastalgia. Sanitary organizations need complete and suitable details to help women, for making the proper decision for alternative treatment based on the evidence. The aim of the present study is to introduce medicinal plant-based treatments about mastalgia and summarizes clinical trials about this disorder.
an increment in the levels of estrogen, prolactin, estrogen/ progesterone ratio, and their receptors susceptibility due to the decrement of unsaturated/saturated fatty acids ratio, and decreases in the levels of progesterone, FSH, LH, and androgens, the main reason is still unknown [7] . Non-medical treatment of cyclic mastalgia consists of an increment of mothers' awareness and self-confidence about breastfeeding is still known as the easiest way for surmounting the antidiuretics, hormone-modifying drugs, and hormone replacement therapy, vitamins (E, B6) and nutritional supplements, mechanical preservations, and reducing the fat and caffeine derivatives consumption [7] [8] [9] [10] [11] . Nowadays, many studies advise the use of medicinal plants due to their curative role in many disorders [12] . In fact, Medicinal plants may be compatible with our body condition and possess more efficacy and likely lesser side effects [13] . According to the world health organization (WHO) reports, about 80% of people all around the world are using medicinal plants for many medical purposes [14] . In this regard, unknown exact pathophysiology, and involvement of various psychological, metabolic and nutritional causes in cyclic mastalgia made a difficulty and complication in its treatment [15] . Therefore, in the present study, we aimed to review the medicinal plants that use in the treatment of mastalgia and summarize their clinical trials.
Material and method
The articles were included in this research were cross-sectional and review articles about herbal treatments of mastalgia in various electronic databases as SID, Iran Medex, Magiran, PubMed, Scopus, Medline, Science Direct, and Cochrane library. These studies are in both Persian and English languages that published until 2018 November. Keywords are mastalgia, cyclic pain, pain, breast, treatment, therapeutic, therapy, clinical trial, herbal, drug, medication and their combination, and their Persian language equivalent terms. To make a comprehensive search, a table containing about all of the related topics was provided manually to access all of the probable search items. The exclusion criteria for articles in our research were inaccessibility to the full text, lack of essential data for our research, animal studies, and simultaneous intervention of several drugs/placebo in one group, experimental and non-experimental studies, and before and after clinical trials. Quality evaluation of the articles used in the present study was based on the consort role in manuscript publication. 
Result
Nineteen articles from all of the available articles (45 cases) and a sample size about of (1987 cases) were involved in our study. Articles were clinical trials that conducted on Nigella sativa (2 cases), Vitex agnus-castus (5 cases), Oenothera biennis (3 cases), Linum usitatissimum (2 cases), Foeniculum vulgare (2 cases), Echinosophora platyloba (1 case), Curcumin (3 cases), Zingiber officinale (1 cases), Hypericum perforatum (1 case), wheat germ (1 case), Rosa damascena (1 case), Citrus sinensis (1 case), Ginkgo biloba (1 case).
Nigella Sativa
Nigella Sativa with the common name of "Fennel Flower" belonging to Ranunculaceae, are growing in many parts of the world [16] . Four kinds of alkaloids including Nigellamine (B(2) B(1) A(2) A(1) 3) are obtained from Nigella sativa. The active ingredients of Nigella sativa aqueous extract are mainly consisting of thymol, thymoquinone, dithymoquinone, thymohydroquinone [17, 18] . The Nigella sativa's seed is a valuable source of essential and unsaturated oils. The most important unsaturated fatty acids of this seed are linoleic acid and oleic acid [19] . Nigella sativa oils act as analgesic compounds through κ and μ1 Supra spinal cord receptors [20] . Mirmolai et al. (2017) tried to evaluate the effectiveness of Nigella Sativa in cyclic mastalgia so they randomly divided 72 women suffering from cyclic mastalgia into two groups: Intervention (serving 10 ml of Foeniculum vulgare equivalent of two tablespoons daily) and Placebo (10 ml paraffin or two tablespoons of paraffin). The paraffin syrup and Nigella Sativa syrup containing one ml of paraffin oil and five ml of Nigella Sativa oil were mixed with water and honey. Contextually, the severity range of the pain was evaluated two months before and three months after intervention using visual analog scale (VAS) instrument (a ten cm straight line using no grading) and McGill summarized questionnaire (contained fifteen items evaluating emotional and spiritual aspects of pain). The results showed a significant difference in VAS evaluation (p = 0.002) and no significance for McGill evaluation leading us to conclude that Nigella Sativa syrup is effective on cyclic mastalgia [21].
Vitex agnus-castus
The Vitex agnus-castus is a plant with fingered leaves and is commonly called as "Chaste tree". It was traditionally used in ancient Greek for treating women's fertility dysfunctions such as dysmenorrhea, infertility, menopausal complications, cyclic mastalgia, and premenstrual syndrome. This plant affects the hypothalamic-pituitary axis which leads to the release of LH, decrement of FSH and increment of progesterone, which finally cause an increment of estrogen/progesterone ratio [22] . Another theory also expresses that by the inhibition of type two dopamine receptors in pituitary gland Vitex agnus-castus which decreases prolactin production and leads to mastalgia healing. [23] Mirmolai et al. (2016) evaluated the effect of Vitex agnus-castus on seventy-two women experiencing cyclic mastalgia. They were randomly divided into two groups: the intervention (Vitex agnus-castus syrup daily ten ml) and control (paraffin syrup mixed with water and honey daily ten ml as placebo). The pain intensity in two months before and three months after the intervention was evaluated using VAS and McGill summarized questionnaire. The average McGill score before the intervention till the fifth month of experiment period decreased from 16.96 ± 3.94 to 9.50 ± 5.32 and from 15.08 ±3.62 to 13.08 ± 4.29 for Vitex agnus-castus and Placebo groups respectively(p < 0.0001). Also the VAS average score before the intervention till the fifth month of experiment period decreased from 6.59 ±3.35 to 3.27 ±2.20 and form 5.94 ±1.33 to 4.94 ±1.81 for Vitex agnus-castus and Placebo groups respectively(p < 0.0001). This results eventuated that Vitex agnus-castus is effective on mastalgia [24] .
In another study, Sekhavat et al. (2009) also realized that the treatment with sixty drops of Vitex agnus-castus daily for three months is more effective than placebo in mastalgia treatment. At the end of the experiment period, 88.4% of patients responded to Vitex agnus-castus treatment and 17.7% of them responded to placebo treatment (p < 0.0001) [25] . Furthermore, Halaska and coworkers (1999) also showed that sixty drops (about three mL) of Vitex agnus-castus daily for three months provides a great healing effect compared to the placebo, in the treatment of mastalgia [26].
Comparison of Nigella sativa syrup vs. Vitex agnus-castus
Mirmolai et al. (2015) conducted a comparative research on the effectiveness of Nigella sativa or Vitex agnus-castus in the treatment of mastalgia. In this study, 99 women suffering from cyclic mastalgia were randomly divided into 3 groups including intervention (Nigella Sativa syrup and Vitex agnus-castus syrup) and placebo (edible paraffin). The pain intensity was assessed using VAS and McGill summarized questionnaire, two months before and three months after the intervention. Changes in Vitex agnus-castus and Nigella sativa group during the study were the same with a lower slope than the placebo group. However, in the third month, the pain relief in Nigella sativa group was observed more than Vitex agnus-castus group, which shows the faster effect of Nigella sativa in comparison to Vitex agnus-castus [27].
Oenothera biennis
It commonly named as evening primrose, whose seeds include essential fatty acids (70% linoleic acid and 8-14% gamma linoleic acid) which their most important effect is healing of cyclic mastalgia [28, 29] . γ-linoleic acid is metabolized into homo γ-linoleic acid, subsequently inhibits arachidonic acid metabolites production which leads to anti-inflammatory effects [30] . Alvandipour et al. (2010) compared the effects of vitamin E and Oenothera biennis on one hundred women experiencing cyclic mastalgia that were randomly divided into four groups each of twenty-five and were treated by Oenothera biennis (two g per day), vitamin E (four hundred. IU daily), Vitamin E/ Oenothera biennis and placebo respectively. Pain intensity was assessed using the McGill summarized questionnaire. The analysis was conducted one month before and six months after the treatment. The McGill score in the intervention groups was significantly reduced compared to the placebo group (p < 0.0001). There was no significant difference between intervention groups. Based on the evidence obtained from this research, vitamin E and Oenothera biennis have similar therapeutic effects on cyclic mastalgia [10].
Comparison of Oenothera biennis vs. Vitex agnus-castus
It Some studies focused on the effects of Oenothera biennis/Vitex agnus-castus/Vitamin E in the treatment of cyclic mastalgia, in this case, Salehi et al. (2013) designed a study in 210 women experiencing cyclic mastalgia, that were randomly divided into three groups each of seventy. The first group received Vitex agnus-castus tablet (4 mg/ day), the second one was Oenothera biennis capsules (5000 mg/day) and the control group took Vitamin E (400 IU/day) for two months. Pain intensity was evaluated by Cardiff questionnaire approach (patients monthly answer it using severe, moderate and no pain in the days in which they experience mastalgia) and pain ruler (graded from zero to ten and the patients chose one of the numbers based on the intensity of the pain they experience). The average of pain score was reduced in these groups, whereas Vitex agnus-castus was more effective (p < 0.0001) [31].
Linum usitatissimum:
Linum usitatissimum or flaxseed is a plant which contains unsaturated essential fatty acids (mainly omega-3) [11, 32, 33] . Linum usitatissimum possesses notable amounts of lignin phytoestrogen that inhibits aromatase action which leads to the reduction of estrogen. Lignin chemical structure is similar to estradiol and selective estrogen receptor modulators such as tamoxifen which is used in the treatment of mastalgia [34, 35] .
In one study, the effects of Linum usitatissimum and omega-3 in cyclic mastalgia treatment were compared. In this study, Linum usitatissimum was processed as bread (30 g daily), which other groups received omega-3 (1 g/ day) and the routine wheat bread (control group). The pain intensity was evaluated one month before and two months after the intervention using the observational method. The results showed that Linum usitatissimum has an obvious effectiveness in ameliorating the mastalgia compared to omega-3 [1].
Comparison of Linum usitatissimum vs. Oenothera biennis
Jafar-Nejad et al. (2016) conducted a study to evaluate the effectiveness of Linum usitatissimum, Oenothera biennis and vitamin E on cyclic mastalgia healing. In this study, ninety women suffering from cyclic mastalgia were randomly divided into three groups: Linum usitatissimum (thirty g daily), Oenothera biennis (two thousand mg daily) and vitamin E (four hundred IU daily) and treated for two months. Pain evaluation was assessed by VAS approach. The mean score of pain intensity was reduced in all three groups. There was not any significant difference between the treated groups (p = 0.764). All three treated groups showed similar results in pain reduction [36] .
Foeniculum vulgare
Foeniculum vulgare belonging to Apiaceae, with the common name of fennel, is used for its root, leaves, and fruits. In addition to 10-12% of lipid contents, Foeniculum vulgare fruits possess a little bit of mucilage, essences and phenolic ethers that are the most valuable evident of medicinal application of this plant. The chief ingredients of this plant are fenchone, limonene, and trans-anethole [37]. Delaram et al. performed a study (2011) in which the participants were randomly divided into two groups each of thirty: Foeniculum vulgare group patients were treated by thirty drops of Foeniculum vulgare extract every eight hours for three days before and the first three days of the menstrual cycle that continued for two months and the placebo group served placebo for the same period of time.
The clinical symptoms were assessed using the DSRP questionnaire. Pain evaluation performed using graded scores of zero to four in which zero means no pain, one Mild pain, two moderate pain and dysfunction of daily performance, three severe pain and four extremely severe pain. The result showed no significant difference in mastalgia treatment between placebo and Foeniculum vulgare groups (p = 0.76) [38] .
Comparison of Echinosophora Platyloba vs. Foeniculum vulgare
Echinosophora platyloba is from Apiaceae, exclusively growing in Iran and used as a food flavor. This plant is well-known by its local traditional names: Khosharooz, Khosharoozeh, Tigh toragh and Koshandar, which contain active ingredients saponin, flavonoids, and alkaloids.[39] Delaram et al. (2011) evaluated the effects of Foeniculum vulgare, Echinosophora platyloba, or placebo on the menstruation fsymptoms (sensitivity, swelling, heaviness, breast tenderness, and pain in the breast, waist abdomen and joint). Women were randomly subjected into three groups of thirty: Echinosophora platyloba, Foeniculum vulgare, and placebo, which treated by thirty drops every eight hours for three days before menstruation and first three days of the cycle. The results showed that Foeniculum vulgare and Echinosophora Platyloba similarly reduced the premenstrual symptoms, although there was no significant difference between these groups (p = 0.22) [40].
Hypericum perforatum
Hypericum perforatum is an herbal medicine plant containing various compounds and chemicals, such as anthraquinone derivatives (Naphthodianthrones), flavonoids, fluoroglosinols, tannins, hyperforin, and hypericin [41] . In the study of PakGohar et al. (2006) , seventy people were randomly divided into two groups each of thirty-five patients and treated by thirty drops of Hypiran® (the Hypericum perforatum extract) or placebo two times per day at least seven days before the menstruation period for two consecutive cycles. The results revealed that physical symptoms in Hypiran and placebo group were decreased by 49% and 21.8% respectively. 75.6% reduction of the severity of mastalgia was seen in the Hypiran group [42].
Rosa damascena
Rosa damascena mill L., known as Gole Mohammadi, is one of the most important species of Rosaceae family flowers. Its extract is obtained from the cauliflower and petal, containing three hundred different types of com-pounds [43] . Rosa damascena extract is a stimulant, antidepressant, antianxiety, affecting the brain similarly to the amphetamine mechanism. Jamilian et al. (2017) investigated the effect of Omega-3 capsules and Rosa damascena extract on the symptoms of premenstrual syndrome. One hundred and twenty women were randomly divided into three groups. The first group was treated with Omega-3 capsules (500 mg daily), the second group served oral drops of Rosa damascena (30 drops/day) and the third group was treated with placebo, which administrated from fourteen days before menstruation until the end of menstruation for three consecutive cycles. The results of the study showed that Omega-3 had a more significant effect on periodic mastalgia in comparison to Rosa damascena and placebo groups (p ≤ 0.001) [44].
Wheat germ
Wheat germ contains various types of vitamins, minerals, and proteins, which is considered effective for the treatment of various diseases such as cancer, obesity, diabetes, asthma, anemia, eczema, and hypertension. By detail, it contains magnesium, zinc, calcium, selenium, sodium, potassium, phosphorus, and antioxidant compounds such as beta-carotene (vitamin A), vitamin E, vitamin C and vitamin B12, vitamin B6, thiamine, riboflavin, niacin, folic acid, iron, amino acids, and enzymes, based on the chemical analysis [45, 46] . Ataollahi et al. in a triple-blind clinical trial (2015) studied one hundred women that were randomly divided into two groups each of fifty. They received wheat germ extract (400 mg) or placebo three times a day from day 16th menstruation cycle to the day 5th of next cycle for two consecutive cycles. The mean reduction of physical symptoms in wheat germ extract and placebo groups was 56.63% and 14.35%, respectively. After two months, mastalgia in the wheat germ group decreased about 79.71% [47] .
Citrus sinensis
The essential oil of Citrus sinensis skin with the common name of orange includes compounds such as limonene, phellandrene, and citral having sedative, antispasmodic, antidepressant, antiemetic, and analgesic effects in central nervous system similar to fluoxetine. Ozgoli et al. (2010) conducted a double-blind clinical trial study on eighty women with the premenstrual syndrome who were randomly divided into two groups each of forty subjects serving ten drops of Citrus sinensis skin essential oil or placebo three times a day, at least fourteen days before menstruation for two consecutive cycles. Based on the results, the reduction in the severity of physical symptoms in the Citrus sinensis essential oil group was 24.30% and in the placebo group was 5% so the Citrus sinensis essential oil was more effective than placebo in the reduction of the physical symptoms of the premenstrual syndrome [48] . Tamborini et al. (1993) studied on one hundred and sixty-five people that were randomly divided into the inter-vention and control groups receiving the plant extract and placebo, respectively, daily from 16th day of menstruation cycle to the 5th day of the next cycle for two cycles. The results showed that the clinical effectiveness of this plant for treating pain and breast congestion was more than placebo [49] . The effectiveness of this plant in the treatment of pain and breast sensitivity and fluid retention has been shown by the consumption of 60-240mg of the standardized extract [50].
Ginkgo biloba

Curcumin
Curcumin scientifically called as Diferuloylmethane, a yellow polyphenol, and is the main ingredient of Curcuma longa and famously known as an antioxidant and anti-inflammatory compound. The antioxidant effect of curcumin is equal to vitamin E and C. By prostaglandin inhibition, curcumin can be used in the treatment of inflammatory diseases, diabetes, tumors, cardiovascular, respiratory, nervous system, skin, liver, bone and menopausal symptoms [51, 52] . In Khayat's study (2015) , seventy women experiencing mastalgia were randomly divided into two groups: curcumin and placebo. Patients have received two capsules per day for seven days before menstruation and also three days after the menstrual cycle for three cycles. According to the results, curcumin was more effective than placebo to reduce the symptoms in all three cycles (p = 0.001) [53] . Sharifi et al. (2014) performed a study in which participants were randomly divided into two groups each of forty-five: intervention and control group serving five percent chamomile extract and two hundred and fifty mg of mefenamic acid respectively (at the day 21th of the menstruation cycle until the next cycle three times per day for two cycles). The results showed no significant difference between the two groups so the chamomile acts similarly to mefenamic acid in the healing of physical symptoms (p > 0.05) [54].
Zingiber officinale vs. Curcumin
Zingiber officinale (ginger) from tropical plants whose dried root is used as a drug in traditional medicine [55] . Its anti-inflammatory effects may be due to the inhibition of prostaglandins and leukotrienes production [56] .
In a study conducted by Khayat et al. (2014) , one hundred and five women suffering from cyclic mastalgia were randomly divided into three groups: Zingiber officinale, curcumin, and placebo. Patients received two capsules of Zintoma® (250 mg, Zingiber officinale), curcumin (100 mg), and fifty mg capsules of starch, respectively, from 7 days before to 3 days after the menstruation cycle for 3 cycles. There was no significant difference in the severity of physical symptoms among the groups before, and one and two months after the intervention (p = 0.22, p = 0.21 and p = 0.26, respectively). However, in the third cycle, curcumin significantly reduced the severity of physical symptoms more than Zingiber officinale (p = 0.004) [57] .
Discussion
The present study is purposed to investigate the clinical trials conducted on medicinal herbs which can be used for treating the periodic mastalgia. Most of the published studies used Vitex agnus-castus as a treatment for mastalgia that was effective in many cases. In Mirmolaei et al. (2016) study, Vitex agnus-castus could relieve the moderate to severe pain in women with proper nutrition who were experiencing periodic pain [21] . Halaska et al. (1999) expressed that mastalgia healing in Vitex agnus-castus group was significantly more than the placebo group, also more pain reduction was observed in the third month of the study rather than the second month [26]. Sekhavat et al revealed that 88.4% of the patients responded to Vitex agnus-castus for pain reduction in comparison to 17.7% of the patients who responded to placebo.[25] In Salehi's study (2013) , Vitex agnus-castus was more effective in pain relief than both Oenothera biennis and vitamin E groups [58] . In Mirmolaei's (2015) study, Nigella Sativa and Vitex agnus-castus had similar therapeutic effects for the treatment of periodic pain in the breast. Moreover, Nigella Sativa can be a good alternative to Vitex agnus-castus due to its faster therapeutic effects [27] . Vaziri et al (2014) found that Linum usitatissimum is more effective than Omega-3 [1]. However, in the study of Jafarnejad et al (2016), it had similar effects to Oenothera biennis and vitamin E [59] . Herbal medicines and their active constituents such as curcumin, Nigella sativa, Hypericum perforatum, Citrus sinensis essential oil, wheat germ, and Ginkgo biloba had favorable results in the treatment of mastalgia, but the probability that the articles would be published with more positive results should be considered, as well as bias in the publication. The differences between studies duration, doses, specific products and different measurements, provide it difficult to make a final comparison for these herbal compounds. Therefore, to better characterize the role of herbal medicines in mastalgia relief, further studies in addition to clinical trials including suitable duration and sufficient sample size can be more helpful. Moreover, the studies should have a suitable methodology about how to randomize, blind, and participants follow-up.
Conclusion
The results of the studies indicated a reduction in the severity of mastalgia using herbs such as Nigella sativa, Vitex agnus-castus, curcumin, Hypericum perforatum, Citrus sinensis essential oil, wheat germ, and Ginkgo biloba.
